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(54) RETARDATION FILM AND METHOD FOR MANUFACTURING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a retardation film 
and a method for manufacturing the same by unpolarized 
ultraviolet rays irradiation. 

SOLUTION: A mixture of a photosensitive polymer and a 
low molecular weight compound is applied (by spin coating 
or casting) to a substrate and film formed. Side chains in 
the photosensitive polymer and the low molecular weight 
compound are not oriented in the film, however, on 
irradiation of the unpolarized ultraviolet rays a 
photoreaction in a specified direction is suppressed, and at 
the same time with heating subsequent to the irradiation, 
orientation throughout the film takes place and birefringence 
is realized. Furthermore, as the inclination of the optical axis 
is freely set by the direction of the ultraviolet rays 
irradiation the film is useful as the retardation film enlarging 
a viewing angle of a liquid crystal display device. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a photosensitive polymer and the mixture of a low molecular weight compound — the 
phase contrast film characterized by being produced at the process which includes the actuation 
which irradiates the light of unpolarized light nature in a film, and its manufacture approach. 
[Claim 2] a photosensitive polymer and the mixture of a low molecular weight compound — the 
phase contrast film characterized by being produced at the process which includes in a film the 
actuation which irradiates the light of unpolarized light nature from both front rear face, and its 
manufacture approach. 

[Claim 3] the photosensitive polymer formed on the base material, and the mixture of a low 
molecular weight compound — the phase contrast film characterized by being produced at the 
process which includes in a film the actuation which irradiates the light of unpolarized light nature 
from both directions on the back through a front face and a base material, and its manufacture 
approach. 

[Claim 4] claim 1 , claim 2, or claim 3 — setting — a photosensitive polymer and the mixture of a low 
molecular weight compound — the phase contrast film characterized by being produced at the 
process in which the exposure of the light of the unpolarized light nature to a film includes the 
actuation irradiated from the direction of slant to a film plane, and its manufacture approach. 
[Claim 5] The phase contrast film with which a photosensitive polymer has liquid crystallinity in 
claim 1, claim 2, claim 3, or claim 4, and its manufacture approach. 

[Claim 6] The phase contrast film with which a low molecular weight compound has crystallinity or 
liquid crystallinity in claim 1, claim 2, claim 3, claim 4, or claim 5, and its manufacture approach. 
[Claim 7] The phase contrast film on which a low molecular weight compound has bridge formation 
or the reactant radical which carries out a polymerization with light and/or heat in claim 1, claim 2, 
claim 3, claim 4, claim 5, or claim 6, and its manufacture approach. 

[Claim 8] The phase contrast film characterized by being produced including the process heated and 
cooled in claim 1 , claim 2, claim 3, claim 4, claim 5, a phase contrast film according to claim 6 or 7, 
and its manufacture approach, and its manufacture approach. 

[Claim 9] The phase contrast film characterized by including the process which constructs a bridge 
in claim 1, claim 2, claim 3, claim 4, claim 5, claim 6, a phase contrast film according to claim 7 or 8, 
and its manufacture approach, and its manufacture approach. 

[Claim 10] The phase contrast film characterized by having the structure both expressed with the 
photosensitive homopolymer or photosensitive copolymer whose principal chains which have the 
structure where a photosensitive polymer is expressed with a chemical formula 8 from a chemical 
formula 1 at least in claim 1 and claim 9, and which are expressed with a chemical formula 9 are a 
hydrocarbon, acrylate, methacrylate, maleimide, N-phenyl maleimide, a siloxane, etc., and its 
manufacture approach. 
[Formula 1] 



file://C:\Documents and Settings\pasosy\My Documents\JPOEn\JP-A-2002-202406.html 1 1/19/2005 



JP-A-2002-202406 



Page 2 of 1 1 



Ri R 5 




O R 7 R 



6 R S R. 



[Formula 2] 



Ri 

-0-c~c = cJl il 



[Formula 3] 



R 1 



-o-c-c=c-c=c 
II I I I I 

O R 9 R 8 R 7 R 6 



o 



-R, 



[Formula 4] 

R i R 2 




R 3 R 4 



— c = c - c 
1 I II 
R 9 R 8 " 




[Formula 5] 

R i R 2 



R 7 Re 

R 3 R 4 



/ ( o R 9 R 8 > < 



R n Rio 

[Formula 6] 

R t R 



R 7 R € 



R 9 R 8 

[Formula 7] 

R t R 



•- <<fci*5*6) 



R 9 R 8 
[Formula 8] 

— C = C — C-O - R.o 
II 

O 



[Formula 9] 



file://C:\Documents and Settings\pasosy\My Documents\JPOEn\JP-A-2002-202406.html 



11/19/2005 



. JP-A-2002-202406 




However, aikyloxy radicals, such as -R1 - -R1 1=-H, a halogen radical, -CN, an alkyl group, or a 
methoxy group, Or alkyl groups, such as a radical which carried out fluoridation of them, a -R1 2= 
methyl group, and an ethyl group, Y=none or the radical which carried out fluoridation of them — it 

is — x:y=1 00-0:0-1 00, n=1-12, m=1-12, and h= — 1-1 2X It is the structure expressed with 

COO, -OCO- -N=N- -C=C-or-C6H4- W1, the W2= chemical formula 1, a chemical formula 2, a 
chemical formula 3, a chemical formula 4, a chemical formula 5, a chemical formula 6, a chemical 
formula 7, or a chemical formula 8. 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] By irradiating the ultraviolet rays of unpolarized light nature at the film (film) 
of a photosensitive polymer and the mixture of a low molecular weight compound, it is related with 
the phase contrast film to which the optical axis was made to incline and orientation of the molecule 
was carried out, and its manufacture approach. (Especially the phase contrast film with which the 
optical axis inclined to the film plane is effective in angle-ol^visibility expansion in a liquid crystal 
display.) 
[0002] 

[Description of the Prior Art] A phase contrast film is a film which has the birefringence which is 
made to penetrate the linearly polarized light component which vibrates in the perpendicular 
direction of a main shaft mutually, and gives phase contrast required among these 2 components. 
Such a phase contrast film is utilized also for the liquid crystal display field, and the phase contrast 
film with which especially the optical axis inclined is useful to angle-of-visibility expansion of a liquid 
crystal display as an optical compensation film. Some conventional techniques of manufacturing 
such a phase contrast film are reported. As one of them, polymeric materials, such as a 
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polycarbonate, are extended, orientation of the macromolecule chain is carried out, and although it 
is the refractive index of the extension direction, and a method of making the refractive index of the 
rectangular direction produce a difference to the extension direction, since a molecule carries out 
orientation in the extension direction, it is substantially impossible to make an optical axis incline. In 
view of the above-mentioned technical problem, an oriented film, rubbing, and the method of making 
a liquid crystallinity compound arrange on the base material which carried out orientation processing 
by optical exposure are being proposed or put in practical use as a manufacturing method of the 
phase contrast film with which the optical axis inclined. For example, the method of making 
discotheque liquid crystal arrange on the rubbing orientation film and the method vacuum 
evaporation© orientation film of SiO slanting is indicated by JP.7-2871 19,A and JP,7-287120,A. 
Moreover, the approach of making carry out orientation of the discotheque liquid crystal containing 
a photopolymerization initiator, and fixing this orientation by optical exposure on the optical 
orientation film, is indicated by JP,1 0-2781 23.A as same approach. By the approach using the above 
orientation film, there are problems, like processes, such as orientation processing of the orientation 
film and orientation of a liquid crystal ingredient, become complicated. Furthermore, although the 
approach of carrying out the method vacuum evaporation© of the inorganic dielectric of slanting is 
proposed as other methods of manufacturing the phase contrast film with which the optical axis 
inclined, in order to form the vacuum evaporation© film succeeding a long picture-like sheet top, 
equipment becomes large-scale or there are problems, like a process becomes complicated. 
Although the approach of irradiating [ JP.7-138308A ] (UV) light of linearly polarized light nature at 
photosensitive polymers, such as polyvinyl cinnamate, is indicated as an approach of making phase 
contrast discovering by optical exposure, since an anisotropy is discovered to electric-field vibration 
a.nd perpendicularly of polarization UV light it irradiated and an optical axis cannot be leaned, by this 
approach, it is hard to expand an angle of visibility. Moreover, this invention person also proposed 
the approach of manufacturing the phase contrast film with which the optical axis inclined by the UV 
irradiation of the linearly polarized light nature to the side-chain mold liquid crystallinity 
macromolecule which has photosensitivity, in JP,1 0-2781 23,A. However, it is necessary to change 
the ultraviolet rays of unpolarized light nature into linearly polarized light nature, and to irradiate 
them by the approach of making phase contrast discovering, by optical exposure. There are some 
which sandwiched what infiltrated iodine into the sheet which carried out uniaxial stretching of the 
PVA (polyvinyl alcohol) as a common dichroic polarizer used for such polarization conversion by 
TAC (triacetyl cellulose). However, in the dichroic polarizer into which iodine was infiltrated in this 
way, since the permeability and thermal resistance of the light of an ultraviolet region are low, use is 
not borne as a liquid crystal light orientation technique. Since it is such, birefringence mold prism is 
used to polarize the light of an ultraviolet region, but in order to use the natural crystal of a calcite 
as prism by birefringence mold prism, there is no large-sized prism which can irradiate the whole 
substrate surface which is used for LCD. 
[0003] 

[Problem(s) to be Solved by the Invention] In order that a molecule may carry out orientation in the 
extension direction with the phase contrast film produced by the extension orientation of a high 
polymer film, it is remarkably difficult to make an optical axis incline. Although it is possible to 
produce the phase contrast film which made the optical axis incline, since a process becomes 
complicated, neither the approach of on the other hand making a liquid crystallinity compound 
arranging on the base material which carried out orientation processing, nor the approach of 
carrying out the method vacuum evaporation© of the inorganic dielectric of slanting is easy for 
obtaining the phase contrast film which made the optical axis of a large area incline by low cost. 
Moreover, although it is necessary to make exposure light into the linearly polarized light through a 
polarizing element by the approach of manufacturing a phase contrast film by the UV irradiation of 
linearly polarized light nature, it is difficult to produce the practical polarizing element in the case of 
irradiating a large area. 
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[0004] 

[Means for Solving the Problem] In this invention, it is related with the phase contrast film which 
made the optical axis incline and made phase contrast discover by irradiating the ultraviolet rays of 
unpolarized light nature at the film (film) of a photosensitive polymer and the mixture of a low 
molecular weight compound. By the manufacture approach (phase contrast film to twist) of the 
phase contrast film of this invention, by producing a photosensitive polymer and the mixture of a low 
molecular weight compound, and irradiating the ultraviolet rays of unpolarized light nature with a 
specific tilt angle to this film surface, lean in the tilt-angle direction of the ultraviolet rays of this 
unpolarized light nature that irradiated the molecule in the film, it is made to carry out orientation, 
and the phase contrast film which set up the optical axis towards desired can be offered. 
[0005] 

[Embodiment of the Invention] Below, the detail of this invention is explained. Substituents, such as 
a biphenyl currently used abundantly as a meso gene component of a liquid crystallinity giant 
molecule as an example of the above-mentioned photosensitive polymer, terphenyl, phenyl 
benzoate, and an azobenzene, A cinnamoyl radical, a chalcone radical, the Singh Nami Liden radical, 
beta-(2-furil) acryloyl radical 0 Or the macromolecule which has a side chain including the structure 
which combined photosensitive radicals, such as those derivatives, and has structures, such as a 
hydrocarbon, acrylate, methacrylate, maleimide, N-phenyl maleimide, and a siloxane, in a principal 
chain is mentioned. It is also possible to carry out copolymerization of the unit which has the side 
chain which the copolymer of the unit which has the side chain with which the homopolymer which 
consists of the same repeat unit differs from structure is sufficient as this polymer, or does not 
contain a photosensitive radical. Moreover, the compound which has the crystallinity which has 
substituents, such as a biphenyl by which the low molecular weight compound to mix is also used 
abundantly as a meso gene component, terphenyl, phenyl benzoate, and an azobenzene, or liquid 
crystallinity is mentioned. It does not restrict but the low molecular weight compound to mix can 
also mix two or more sorts of compounds with a single compound. Furthermore, adding the cross 
linking agent for raising the orientation assistant for raising a stacking tendency to extent which 
does not spoil liquid crystallinity, and thermal resistance, and the monomer which does not show 
liquid crystallinity, without spoiling liquid crystallinity may be copolymerized in a photosensitive 
polymer. However, a photosensitive polymer and a photosensitive low molecular weight compound 
are not limited above. 

[0006] An example is given and this invention is explained in detail. A photosensitive polymer and 
the mixture of a low molecular weight compound are applied (a spin coat thru/or cast), and a film is 
produced. This film is isotropy at the time of film production, and the photosensitive side-chain 
section and the photosensitive low molecular weight compound of a polymer have not turned to the 
specific direction. This condition is explained based on drawing 2 . Drawing 2 expresses the film 
after film production typically. In the film (20), the low molecular weight compound (2c) shown with 
the side chain (2a, 2b) and cylinder which have the sensitization radical shown with prolate ellipsoid 
exists disorderly (coexistence). If the uitraviolet-rays false parallel flux of light (L) of unpolarized 
light nature is irradiated at this film, since the side chain (2a) suitable for the travelling direction and 
perpendicular direction of exposure ultraviolet rays tends to be exposed in parallel from the suitable 
side chain (2b), the photoreaction will progress alternatively. This is because the conjugated system 
of the photosensitive part containing the benzene ring etc. is prolonged in the direction of a major 
axis of a side chain, and when such a side chain is put on emanating space like light, it is because an 
interaction serves as the maximum when the electric-field oscillating direction of light is in 
agreement with the direction of a major axis of a side chain, and an interaction serves as the 
minimum when the travelling direction of light and the direction of a major axis of a side chain are in 
agreement. From this, it can consider as the film which controlled the photoreaction of the specific 
direction by the exposure of the ultraviolet rays of unpolarized light nature. In order to advance this 
photoreaction, the exposure of the light of wavelength to which the part of a photosensitive radical 
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can react is required. Although this wavelength changes also with classes of photosensitive radical, 
generally it is 200 to 500 nm, and its effectiveness of 250 to 400 nm is high especially in many 
cases. 

[0007] Drawing 3 shows the mimetic diagram of the film with which the orientation after irradiating 
the ultraviolet rays of unpolarized light at the film of drawing 2 was promoted. As shown in drawing 
2 , the side chain (3d) or low molecular weight compound (3c) which did not start the photoreaction 
in the film (30) by the molecular motion after the exposure of the ultraviolet rays of unpolarized light 
nature, orientation of the effect of the anisotropy discovered in the film is influenced and carried out 
by having controlled the photoreaction of the specific direction (the side chain which exposed the 
side chain (3a) by unpolarized light exposure, and reacted — ) the side chain (3b) expresses the side 
chain which did not react since the travelling direction and parallel direction of exposure ultraviolet 
rays were turned to, respectively. . Consequently, in the whole film, it can lean to the travelling 
direction of the ultraviolet rays of unpolarized light nature, it can be made to carry out orientation, 
and induction of the birefringence is carried out. If this exposure is performed from across to a film 
surface, since arbitration can be made to be able to incline and orientation of the optical axis can be 
carried out, the phase contrast film which set up the optical axis towards desired can be offered, 
measurement of the inclination of an optical axis — Japan Journal Applied Physics and Vol. — the 
crystal rotation method which measures the transparency reinforcement of polarization was used, 
rotating the test portion carried by 19 and 2013 (1980). By this measuring method, measurement of 
the three-dimensional birefringence of a test portion can be performed from the angular dependence 
<5f the permeability of polarization. Heating of the film promotes the orientation by the molecular 
motion after the exposure of the ultraviolet rays of unpolarized light nature. Whenever 
I membranous stoving temperature ] is lower than the softening temperature of the part which 
carried out the photoreaction, and it is desirable that it is higher than the side chain which did not 
carry out the photoreaction, and low-molecular softening temperature. Moreover, it is also effective 
to irradiate the ultraviolet rays of unpolarized light nature under heating, for promoting membranous 
orientation (from a room temperature to Ti+5 degree C). Here, Ti points out the phase transition 
temperature when changing from a liquid crystal phase to an isotropic phase. It is effective to 
irradiate the ultraviolet rays of unpolarized light nature before and behind Ti preferably. Thus, if the 
film which irradiated the ultraviolet rays of unpolarized light nature under heating or heating is 
cooled below to the softening temperature of this macromolecule after irradiating the ultraviolet 
rays of unpolarized light nature, a molecule will be frozen and the phase contrast film of this 
invention will be obtained. 

[0008] When the low molecular weight compound mixed to a photosensitive polymer in this invention 
has heat and/ or photoreaction nature to low molecular weight compounds or this polymer, since 
orientation is fixed firmly, heat-resistant improvement is expected. In such a case, it is necessary to 
stop light exposure, or to adjust reactivity and to control the consistency of a photoreaction point 
not to bar the molecular motion at the time of reorientation. While a low molecular weight compound 
has the effectiveness which will bloom cloudy if it is optimum dose, and controls whenever, if it adds 
superfluously, it will bloom cloudy, and causes the increment in whenever, and the fall of a stacking 
tendency, although based also on a photosensitive polymer or the class of low molecular weight 
compound from such a viewpoint — a low molecular weight compound — 0.1wt(s)% - 80wt% — 
although a phase contrast film can be manufactured even if it adds, it is desirable that it is 5wt(s)% - 
50wt% preferably. Here, when the compatibility of a polymer and a low molecular weight compound is 
not enough, and a film is produced, with heating of the film after irradiating the ultraviolet rays of 
unpolarized light nature, the crystal of the magnitude which can carry out induction of the dispersion 
of phase separation or the light is generated, and it becomes the cause of the increment in 
whenever [ cloudy ]. 

[0009] As the technique of thickening thickness and obtaining the film of bigger phase contrast, the 
approach of carrying out the laminating of the film is mentioned. In this case, it is the process which 
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applies and carries out the laminating of the ingredient solution on the film which produced the film 
previously and irradiated the ultraviolet rays of unpolarized light nature, and in order to prevent 
destruction of this film formed previously, it is effective to dissolve and use a polymer and a low 
molecular weight compound for the solvent which lowered solubility. Moreover, a birefringence will 
come to be more efficiently discovered if the ultraviolet rays of unpolarized light nature are 
irradiated from a front rear face at the film of a photosensitive compound. A photosensitive 
compound is applied on a base material, and is produced, and the exposure of the ultraviolet rays of 
unpolarized light nature may mind direct or a base material. In minding a base material, although 
what kind of ingredient is sufficient as a base material as long as it has the permeability of the light 
of wavelength to which a photosensitive compound can react, there are so few exposures that light 
transmittance is high, it ends, and becomes advantageous on a production process. Moreover, a 
compound photosensitive in the base material top of detachability can be produced, and the 
ultraviolet rays of unpolarized light nature can also be irradiated from a membranous front rear face 
after exfoliation. 

[0010] The synthetic approach about the raw material compound and low molecular weight 
compound of a photosensitive polymer is shown below. 

(Monomer 1) The 4-hydroxy-4 -hydroxy ethoxy biphenyl was compounded by heating 4, and 4- 
biphenyl diol and 2-chloroethanol under alkali conditions. 1 and 6-dibromo hexane was made to 
react to this product under alkali conditions, and the 4-(6-BUROMO hexyloxy)-4'-hydroxy ethoxy 
biphenyl was compounded. Subsequently, lithium methacrylate was made to react and the 4-hydroxy 
ethoxy-4'-(6-methacryloyl hexyloxy) biphenyl was compounded. Finally, the phenylacrylyl chloride 
was added to the bottom of a basic condition, and the monomer 1 shown in a chemical formula 10 
was compounded. 
[Formula 10] 

- Cfb^itio) 

[001 1] (Monomer 2) The 4-hydroxy-4 -hydroxy ethoxy biphenyl was compounded by heating 4, and 
4 -biphenyl diol and 2-chloroethanol under alkali conditions. 1 and 6-dibromo hexane was made to 
react to this product under alkali conditions, and the 4-(6-BUROMO hexyloxy )-4'-hydroxy ethoxy 
biphenyl was compounded. Subsequently, lithium methacrylate was made to react and the 4-hydroxy 
ethoxy-4 -(6-methacryloyl hexyloxy) biphenyl was compounded. Finally, 2-methoxy phenylacrylyl 
chloride was added to the bottom of a basic condition, and the monomer 2 shown in a chemical 
formula 1 1 was compounded. 
[Formula 1 1] 

^_ H,C-0 

■•- Ub¥stli) 

[0012] (Polymer 1) This monomer 1 was dissolved into the tetrahydrofuran and the photosensitive 
polymer 1 was obtained by adding and carrying out the polymerization of the azobisuisobutironitoriru 
(azobisisobutyronitril) as a reaction initiator. This polymer 1 presented liquid crystallinity in the 
temperature field of 47 to 75 degree C. 

[0013] (Polymer 2) This monomer 2 was dissolved into the tetrahydrofuran and the photosensitive 
polymer 2 was obtained by adding and carrying out the polymerization of the azobisuisobutironitoriru 
as a reaction initiator. This polymer 2 also presented liquid crystallinity. 

[0014] (Low molecular weight compound 1) 4, and 4 -biphenyl diol and 6-BUROMO hexanol are 
made to react under alkali conditions, and they are 4 and 4\ - The screw (6-BUROMO hexyloxy) 
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biphenyl was compounded. Subsequently, add a phenylacrylyl chloride, it was made to react to the 
bottom of a basic condition, and the low molecular weight compound 1 shown in a chemical formula 
12 was compounded by carrying out column purification of the product. 
[Formula 12] 

— (<t^5*12) 

[0015] An example is given in drawing 1 and the manufacture approach (equipment) of the phase 
contrast film of this invention is shown in it. The film (14) of the photosensitive polymer to which 
the ultraviolet rays (16) of the unpolarized light nature generated with the ultraviolet ray lamp (1 1) 
excited by the power source (12) were applied on the base material (15) (coat), and the mixture of a 
low molecular weight compound is irradiated. Examples 1-3 are examples which produced the phase 
contrast film to which the optical axis inclined according to the manufacturing method of this 
invention. 

[0016] (Example 1) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the liquid crystal 
ingredient E7 (Merck Japan) were dissolved in the dichloroethane, and it applied by the thickness of 
about 3 micrometers on the quartz substrate (base material). This substrate was leaned 45 degrees 
to the horizontal plane, it has arranged so that a spreading side may turn into an exposure side, and 
the ultraviolet rays of unpolarized light nature were perpendicularly irradiated two times 120 mJ/cm 
at the room temperature to the horizontal plane, then the ultraviolet rays of unpolarized light nature 
were irradiated to the substrate two times 120 mJ/cm inside out similarly. Next, after heating at 100 
degrees C, it cooled to the room temperature. Thus, as for the obtained substrate, 20 degrees of 
opticals axis inclined from [ of a substrate ] the normal, and the phase contrast within a substrate 
side was 14nm. 

[0017] (Example 2) 3.75% of the weight of the polymer 2 and 1.25% of the weight of the liquid crystal 
ingredient E7 (Merck Japan) were dissolved in the dichloroethane, and it applied by the thickness of 
about 3 micrometers on the quartz substrate (base material). This substrate was leaned 45 degrees 
to the horizontal plane, it has arranged so that a spreading side may turn into an exposure side, and 
the ultraviolet rays of unpolarized light nature were perpendicularly irradiated two times 120 mJ/cm 
at the room temperature to the horizontal plane, then the ultraviolet rays of unpolarized light nature 
were irradiated to the substrate two times 120 mJ/cm inside out similarly. Next, after heating at 100 
degrees C, it cooled to the room temperature. Thus, as for the obtained substrate, 25 degrees of 
opticals axis inclined from [ of a substrate ] the normal, and the phase contrast within a substrate 
side was 20nm. 

[0018] (Example 3) 3.75% of the weight of the polymer 1 and 1.25% of the weight of the low 
molecular weight compound 1 were dissolved in the dichloroethane, and it applied by the thickness 
of about 3 micrometers on the quartz substrate (base material). This substrate was leaned 45 
degrees to the horizontal plane, it has arranged so that a spreading side may turn into an exposure 
side, and the ultraviolet rays of unpolarized light nature were perpendicularly irradiated two times 
120 mJ/cm at the room temperature to the horizontal plane, then the ultraviolet rays of unpolarized 
light nature were irradiated to the substrate two times 120 mJ/cm inside out similarly. Next, after 
heating at 1 00 degrees C, it cooled to the room temperature. Thus, as for the obtained substrate, 7 
degrees of opticals axis inclined from [ of a substrate ] the normal, and the phase contrast within a 
substrate side was 1 nm. 

[0019] By irradiating ultraviolet rays further, the phase contrast film with which the optical axis 
produced by these examples inclined can be made to be able to promote the photoreaction of an 
unreacted photosensitive radical, and the orientation in a film can be firmly fixed to it. Such a phase 
contrast film was excellent in thermal resistance and light stability, and enough for practical use. 
Even if it could produce the film which controlled the optical axis by irradiating the ultraviolet rays 
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of unpolarized light nature and did not use a practical polarizing element like the conventional 
technique from these examples, it was proved that manufacture of the phase contrast film which 
controlled the direction of an optical axis effective in angle-of^visibility expansion of a liquid crystal 
display is possible. 
[0020] 

[Effect of the Invention] By simple actuation of the exposure of the ultraviolet rays of unpolarized 
light nature, even if it does not use an extension process like the conventional technique, a phase 
contrast film can be obtained. Furthermore, by changing the direction of radiation of the ultraviolet 
rays of unpolarized light nature, production of the field where opticals axis differ in the same 
substrate is also possible, and the activity to various optical elements is expected. Moreover, it can 
twist and the phase contrast film with which the optical axis inclined can be utilized as an optical 
compensation film for angle-of-visibility expansion in the liquid crystal display using rotatory- 
polarization mode and birefringence mode using a nematic liquid crystal. Although such 
[ conventionally ] a phase contrast film of a large area with which the optical axis inclined was 
unproducible by low cost, large area-ization was attained from across by simple actuation of 
irradiating the ultraviolet rays of unpolarized light nature, by this invention. 
[0021] 



[Translation done.] 
* NOTICES * 

JP0 and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The conceptual diagram showing the manufacture approach of the phase contrast film 
of this invention 

[Drawing 2] The mimetic diagram showing the side chain exposed by the exposure of the ultraviolet 
rays of unpolarized light nature 

[Drawing 3] The mimetic diagram showing the film which carried out orientation by the molecular 
motion after irradiating the ultraviolet rays of unpolarized light nature 
[Description of Notations] 

1 1 ... Ultraviolet ray lamp 

12 ... Power source 

14 ... Film (film) 

15 ... Base material (base material) 

1 6 ... Ultraviolet rays (light of unpolarized light nature) 
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DRAWINGS 



[Drawing 1] 

11 12 




[Drawing 2] 



2 a 




2b 



[Drawing 3] 
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(11)[^§flM-]$#Hl2002-202406(P2002-202406A) 
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' G02B 5/30 
*> C08F 2/48 
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[»JS-§-]000251 060 

CttBrXI*gRfr]»*D»*Mi!i+E±lKrJ*iTB4#5-^ 

(72) [SPJ#] 

[J9c«]jB# Xte 
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[ft«]ttJ! jE«t 
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2H025 
2H049 
2H091 
4F071 
4J011 
4J027 

[F$-A(##)] 

2H025 AB14 AC01 BC31 BC81 BD21 BD43 BD54 
2H049 BA06 BA42 BB42 BB46 BB50 BC05 BC22 
2H091 FA11X FA11Z FB02 FC23 LAI 9 LA30 

4F071 AA14 AA33 AA36 AA67 AC10 AF29 AF35 AG 15 AH 19 BA02 BB02 BC01 
4J011 AA05 0A12 0B01 QB02 QB03 QB25 UA01 WA10 
4J027 AA01 AA08 AF01 AF04 AF05 BA19 BA30 CC02 CC05 

mm 



mm*:£wcDm¥}ft&fctt%&ftm74)\'i±tLx®?L'Do 

11 12 

rJ , r V 




t;jimxftm2H&zt&mt?%.GLmm7>()i,Ate&xf*<DM&xmo 

[If *3S4] If % If #Il2£fc(;i:If *JS3|z;fcl^T. SSitttCDS^tttfitf^b^iaKDjg^t* 
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CIS*3S6] If *JSl % If 3fcJl2. If 5fc^3. If 3fcJS4£/cliIf 3fcJS5IZfcUT. teft : ?<t'£tetfi&& i 
Clf If #JS1 „ Iff#JS2. If 3fcJl3. If #H4. If *^5*fcl±SI ^^6l^fclNT. teftTitS 

[If ^JS8] If ^1 % If ^3S2. If 3*^3. 81*^4. If ^3S5, ai*«6*fc»*»*^7|C|B«a)fi 

[If ^9] If . If #JS2, If ^«3. If ^JS4. If *J15. if #JS6. If 3fc^7£f;:l±tf #Jl8 

[if *jgio] if *in ts^vm *m9izti^xmft&<Dm£tetf&te<k&it¥]£'i a^b^ses-? 

[<bl] 



R 7 R, 



[<b2] 



Rj R j 

-o-c-c = c-l[ 11 

II I I ^n-^ R • 



11 R R 



[<b3] 



-o-c-c=c-c=c 
II I I I I 

O R 9 R 8 r t R a 




[<fc4] 

K 1 ^2 



R u R 1C 



R 3 R 4 

R 7 Rfi 



[<b5] 

Ru R l0 

[tee] 



R< 



-R 
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-OtwP- 

R, R, - «b«7) 

Hb8] 

R, R 2 
— C = C — C -O- R 12 



<&U -R, R 11 = -H./\P>y>*. -CN.T)l,*)\s&3itzl£*b*i/M>ti:}£<DT)\'*)l'ttis 

Lfc*T?fcU.x:y= 100—0: 0—1 00. n=1 — 12. m=1 —12. h=1 — 1 2. X, Y=none. -CO 
(X -OCO-. -N=N-. -C=C-or-C 6 H 4 -.W 1f W 2 = <b^5tl ^tzltit^2^tcltit^ 

3*fcl*^b^^4^fcf*^b^^5^^liib^^6^^li^b^se7$f-ii<b^^8^$^1tit-cfc 



[0001] 

[0002] 
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£k&it£ty£&m£i±%j5&t)<mmmtzi*nm<tzn^&&omiL\£. ^^7-2871 19-1-. 

^¥7-2871 20#^«T?l*. ^t*><7*12lSjM. SiO^^«lS(S]M±^^XnT-f^;"«S^ 
l2?"J$1±^)73;£^ISm$tLTL^o l^ttft^iLT. 0-2781 23#^$gTMi^iH 

&tLx. mmmnte&mjjmmTrzjj&tfmmzHxi^tf. mR^-^±izmmLxmmm^ 
nm-r&izi*. ««A<*»fryu:fcofcy, iStffc&icfcsfc^oHHMfcSo 3fcHg«*i::j;y<affi 

M£3§3!£-I±373;£<!:LT. t^¥7-1 38308-5f [C/K'Jbf-JUvW-*— h^«b*(7>^3tt4fi^lc 
fc^aMUMtftiWM 0-2781 23#&«|T*(*ft3fctt$*?&tHm£;Mttft&?^CDtt|ftfl 
fc&„ -(D^^c^M^^lcffll^f>H'5>-Safi<J^^2feti^B^i:LTli. PVA(/t?gt:-;i>7;u=j— ;u) 

tz6bfemftw&ft&ffitLxit&m\zitM*.tiii\ zco&otzmmfr*. mftt&oftZimtttz-e&izit 
mi^tzfr.LCDizm^z&?te&fa±m£mmxz%&?tj:xm^ 

[0003] 

[SPJ^fi¥;fcLJ:5<^£lfgi];i;^^ 

^wm^yjmizwimr^tzib^^mn^it^ztf)<mL<mmx^ 0 @B[Ri«isLfcaw 

[0004] 

it^(Dm^^mmummmizML^(ommn^t^x$m^<Dmn^mm-r^zt\z 
yimzWi^Ltzitm^-p^j^^mmx^o 

[0005] 

[^B^(DHj5fe<7>^n]iuTic. *nBj(Di$$ffl^Bj-r^o m&<D®ftVk<z>m-£i*(DmtLx\*. m 
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e>=i-K^L^xh)LMtrSo mmit. mmmizitmj5&x&*>). mtft^<Dm^(omm^ 

a. 2b) fccfcl/RftT^ftStetf^Hb^ (2c) mm LXl^o KKlCgMHifett 

#a*£fcy.#(Z>£fT:&fl<k^ 

I*. ffijfcteattDaSlZcfcoTtJfcfc*/^ — flftlC200-500nmT?fcy. 4"T?fc250-400nma>:&afttejb<]BS 

[0007]M3li.M2(DMrc#M^CD^^^^^L^^(DiBl^7b^^^/cMcD^jeg|^^-r o 
M3l=*-r«fe5l3. JS(30)4'<03tSl£$fi^/«j:ANofcfl!iai(3d)*fc(4iS» : F-^b^«a(3c) fi. £ 

bfcJ**tt<DlB»£**EATS(««(3a)l4#^ 
J4BB#£ttl&<D$ifT»ra£¥*T^ffl£ffil*Tl^^^ 

/I'J^ICli, Japan Journal Applied Physics. Vol. 19. 201 3(1 980)|C*IK£*L;few3i]^|S¥4 

MSL&mmTzcttfmtovib&o ^o&o\ztm%&<»%ftn.*mMUz<Diiti\m. ^tzitismrr 

mwswzitiLTmte&if/tztzitftfcfcfe&mLxi^m'Siziz^ mfttf&mizmfezti&tztb 

[^ayg^jqitij-rs^^^fess®. mm\iz : MQTtz>tm i )g.<Dmu. w&^<dhs.t^\^z.^- 0 
^(D&ttm&fr*. mftft.<Dm-£i*$itzit&ft=Fit£M(Dmmiz*,&%rf. isa^b^&^o. 1 

wto/o-SOwt^o^JDLrt^tBM^^AfotMitpI^fcSA^ *?£L<li5wt%~50wt%-C*fcSc: 
<bb<M£Ll^o M^*£«#?-*b^1&<Dte;8teAW-#T?£l*ift^rc(4* MtLfclfcfcHU* 

if H £±J&Ltt y (Dig AD CD J^H o 
[0009]JllJ5£J¥<Lcfcy*#^ffiM<D^;uA^#S^^ 

^^Lffl^SChA^^jT^feSo ^pfe14^b^ifeic7)mica»®^t>^ilpttic7)^n^RB 

st-rsi:. m®#r *^y3a^cfc<^-rs«fc5i^So «5fei4<D*t^&i4£#{*±iz£^-r«fci:L 
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s^ici*. £mm!S7fci£<D<b^(Dj£j&L^ 
&x£& 0 

(m*i*D4, 4' -bf:7i-;uvM— ;^2-^ppi^- )\'&+T)i,l3 t J&ftTVlja&1-&z.tlzjz 
1. 6-v^P^^r+>->£SJ&£tK 4-(6-^P^dPv;M-*v)-4' -tKP+vXh+vf7 

Hbio] 

h,c=c-c - "-tc^o-^^^-o-i^o-^-c^-^ 
o ' " o 

••• (fb^stio) 

[001 i](#»i*2)4, 4' -t*7i_;i,vt- ;ut2-^ppx^y— jU£,7;u*y&frF-e*or»-r 
*C£l::J:y % 4-tKP^>-4' -th*P+yih+vt*7i-;^)$Uco -0>£j£tfcllc % 7)VJjt) 
f^#-TT?i. 6-v:?p^^-9->£J5j&£i±. 4-(6-^P^E^v;U^-^»-4' -tKP+vX 

-(6-*W)aj)i,^*^)i,**is)\zZ7jL-)\,££f&LtzomWz. m&Vk(DgzftTlztei*x. 2 

^h^vJ^bv^HE-OU^Jjn*. -fb^itl 1 1C7F^n^^S^2$^^Lfco 

[<bn] 

H.C-O 

_ < Q H Q^ 0 ^ CHa)? - 0 _c-c=c-<Q> 



H,C=C - C - 0-fCHj)e O 

o ' ' o 



Ub^stii) 



[0012](S^i*1)^ma^1^h7tKP^>^IC^L.J5^P^SJ<bLTAIBN(Tyex-r 

v^TP-h'j>>u)^iPLr«^-r^)Z<ticj;y^7fei4cDa^i$#rto -wm-^ttn i*. 47-7 

5 0 C(Z>SJ£Hi!&lcfc^-C. jftfift^SU-:. 

[0013](»^i*2)Z(Dm*^2^h7tKP^>^IC^L,SF&P^^J«hLTAIBN^^PLr 
a^r^C^l^y^pfeticDa^^2^#fcoC<Dfi^i*2t,^B B at4^MLfco 

[ooi4](ra$HHb^l&i )4. 4' -t*7i-;i,vt- ^te-^p^E^-y-y— tjWJ^&t 

Xfcfct5-£.4, 4'- ex(6-^P^^v;U^v)e^xii;U^J$L7 v Co^l^r%^S'ttCD^ 
Tlcfc^T. i£<bv>rt>OU£JD*J5JS£-fe>\ ±filc^^AmgJ-r^«i:(cJ:y^b^^1 2lz^ 

Hbi2] 

••- (<b3*5£l2) 

[0015]Mll^l*.^B^^ffi^^^A(0^it73>*(^S)^^J^[fT^ro«;lS(12)lZ c fc 
orj5ft^*lfc^n^>3f(11)-e^Ltc^(l3t teaman 6)£ % £*##(15)±C:^1j(=] 
-h)^yt^t±(DS^^£^1b^^(D;I^<*CDM(l 4)Icbb^-T^ 0 frt>3fi. * 

^m<ommmz^m$A(omi^tz^mmy^j^^wmLtzmmmxh^o 

[0016](H»J1)3. 75»a%tf>a^*1&cfctfl. 25«%(D&||#¥4E7(j*;Uv'v^>)£ 
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MTM 20mJ/cm 2 i|tL. S^T, St££g£L[^*£lCgMi3tet±a>!&*m£l 20mJ/cm 2 i 
<D&t&^|S]^t>20 o S«®P«9a)(4ffimii14nm-efeofco 

[0017](HWJ2)3. 75li%0)i^2fc<):U:i. 25fia%G)^ B ^^E7 (^l^>W*»£ 
M;UTM 20mJ/cm 2 JfBJtU Wi^X . »*K£SmL|5]t$|c2Ml3fe14C&^£!|£l 20mJ/cm 2 i 

[0018](H»J3)3. 75a*%0)a^{*:lfcJ:^1. 25m*%<7)<g^<b^1 Jy^OOl^ 
|-}£8¥U 53S*& ±lC^3^m(7>Jl£T^*iUco ^StS^7K 3 l I ®[C^LT45JtMft. ^ 

*Uffirt<!!B*tffi£fc£«fc5lciB1KU ^iB?fet4<D^n^v *¥Slc*tLMlS73 ftfr«;£-Cl 20m 

J/cm 2 BB&rU ^^T. ^^ilL^^lC^^ttO^^^I 20mJ/cm 2 RB^Lfc o &lZ* 
100°CC:fln3&Lfc&s M*T?J^JPLf=. wCD.fcai^Lrtt^^fcS^I*. 5fc$lll7!><*;|E<D;£5Na7JfS]fr 

[001 9]^bllWJic < fcy^^fc^$S<7)Mt^l4ffiM^;uAic. Hi=*m*$RStt«ct 
cDcfcd&tete^^uAii. Rlfttt* ft&JZte.izmftmmizftftx&itzo ztibommmfr*. 0 

u^%mttm^u<t^fcWamm&m<D&mnfc*\zmifott 

[0020] 

[spj<o^]2Mi5fci*<D^$£i<D^ 

[0021] 

m<omm 



iM2mmifcfeomft®(Dmmiz&i)mftLtcmm&7f:-?mj&m 

[fr-^&l&BJJ] 

11 ■■•M^7>^ 

12---«;J1 

14- --M(^;uA) 

15- --S#(;£}#i*) 

mm 
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